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[1] A silicon carbide porous body comprising 
silicon carbide particles which are aggregates and metallic 
silicon which is a bonding material, bonded together in 
such a manner that pores are retained between the silicon 
5 carbide particles and/or between the silicon carbide 

particle and metallic silicon, characterized in that an 
oxide phase containing oxides^ of silicon, aluminum, and 
alkaline earth metal is buried in at least some of fine 
pore portions having a minimum distance of 10 jxm or less 

10 between the surfaces of the silicon carbide particles or 
between the surfaces of the silicon carbide particle and 
metallic silicon among the pores, and a ratio of a total 
volume (pore volume of the fine pore portion) of portions 
in which the oxide phase is not buried among the fine pore 

15 portions is 20% or less with respect to a total volume 

(total pore volume) of portions in which the oxide phase is 
not buried among the pores including the fine pore portions. 

[2] The silicon carbide porous body according to 
the above [ 1 ] , wherein the alkaline earth metal is 

20 strontium. 

[3] The silicon carbide porous body according to 
the above [1] or [2], wherein a plane image obtained by 
photographing a cut face of the silicon carbide porous body 
cut with a predetermined plane is subjected to an image 

25 analysis process, and divided into a specified pore portion 
originating from the portion in which the oxide phase is 
not buried in the pore including the fine pore portion, a 



specified silicon carbide particle portion originating from 
the silicon carbide particle, a specified metallic silicon 
portion originating from metallic silicon, and a specified 
oxide phase portion originating from the oxide phase, and a 
5 relation of the following equation (1) is satisfied by a 
total length (contact length) L (mm/mm 2 ) per unit area (1 
mm 2 ) of a portion with which the silicon carbide particle 
portion, the metallic silicon portion, and the oxide phase 
portion are brought into contact on the divided plane image, 
10 and a porosity e (%) of the silicon carbide porous body: 
L <s -1 . Oe+90 ... ( 1 ) . 

[4] The silicon carbide porous body according to 
any one of the above [1] to [3], wherein a ratio of a total 
area of portions with which the silicon carbide particle 

15 and the oxide phase are brought into contact is in a range 
of 10 to 70% with respect to a total area of portions with 
which the silicon carbide particle, metallic silicon, and 
oxide phase are brought into contact . 

[5] The silicon carbide porous body according to 

20 the above [4], wherein the ratio of the total area of the 
portions with which the silicon carbide particle and the 
oxide phase are brought into contact is in a range of 25 to 
50% with respect to the total area of the portions with 
which the silicon carbide particle, metallic silicon, and 

2 5 oxide phase are brought into contact. 

[6] The silicon carbide porous body according to 
any one of the above [2] to [5], wherein the oxide phase is 




amorphous, the oxide phase contains all oxides (SrO, A1 2 0 3# 
Si0 2 ) of strontium, aluminum, and silicon, and a content 
ratio (SrO:Al 2 0 3 :Si0 2 ) of the respective oxides of strontium, 
aluminum, and silicon in the oxide phase is in a range of 
5 (1.0:0.1:1.0) to (1.0:1.0:3.0) in accordance with each 

substance amount ratio (molar ratio). 

[7] The silicon carbide porous body according to 
the above [ 6 ] , wherein melting temperatures of the oxides 
(SrO, A1 2 0 3 , Si0 2 ) are in a range of 1000 to 1400°C. 
10 [8] The silicon carbide porous body according to 

the above [6] or [7], wherein melting viscosity of the 
oxide phase is lower than that of metallic silicon. 

[9] The silicon carbide porous body according to 
any one of the above [6] to [8], wherein a ratio of mass of 
15 the oxide phase is in a range of 1.0 to 10.0 mass% with 

respect to a total mass of the silicon carbide particle and 
metallic silicon. 

[10] The silicon carbide porous body according to 
the above [9], wherein a ratio of mass of the oxide phase 
20 is in a range of 4.0 to 8.0 mass% with respect to a total 
mass of the silicon carbide particle and metallic silicon. 

[11] A honeycomb structure comprising: the silicon 
carbide porous body according to any one of the above [ 1 ] 
to [10] . 

25 [12] A process for producing a silicon carbide 

porous body, characterized by: adding, to silicon carbide 
particles and metallic silicon, compound containing 



strontium, aluminum, and silicon in a range of 1.0 to 10.0 
parts by mass in terms of oxides (SrO, A1 2 0 3 , SiOJ with 
respect to a total of 100 parts by mass of the silicon 
carbide particles and metallic silicon to obtain a raw 
5 material; forming the obtained raw material into a 

predetermined shape to obtain a formed article; degreasing 
and thereafter firing the obtained formed article; and 
burying an oxide phase containing the respective oxides of 
silicon, aluminum, and alkaline earth metal in at least 

10 some of fine pore portions having a minimum distance of 10 
jim or less between the surfaces of the respective silicon 
carbide particles or between the surfaces of the silicon 
carbide particle and metallic silicon among the pores 
formed between the silicon carbide particles in such a 

15 manner that a ratio of a total volume (pore volume of the 
fine pore portion) of portions in which the oxide phase is 
not buried among the fine pore portions is 20% or less with 
respect to a total volume (total pore volume) of portions 
in which the oxide phase is not buried among the pores 

20 including the fine pore portions to obtain the porous body 
having a porous structure. 

[13] The process for producing the silicon carbide 
porous body according to claim 12, wherein a type and/or an 
adding amount of the compound containing strontium, 

25 aluminum, and silicon are adjusted in such a manner that a 
content ratio ( SrO: A1 2 0 3 : Si0 2 ) of the oxides of strontium, 
aluminum, and silicon is in a range of (1.0:0.1:1.0) to 



(1.0:1.0:3.0) in each substance amount ratio (molar ratio), 
the oxides being contained in the oxide phase constituting 
the porous body having the porous structure obtained by the 
firing. 

5 [14] The process for producing the silicon carbide 

porous body according to the above [12] or [13], wherein an 
amount of the compound to be added to the silicon carbide 
particles and metallic silicon and containing strontium, 
aluminum, and silicon, converted into the respective oxides 
10 (SrO, A1 2 0 3 , Si0 2 ), is set to a range of 4.0 to 8.0 parts by 
mass with respect to a total amount of 100 parts by mass of 
the silicon carbide particles and metallic silicon. 

Brief Description of the Drawings 
15 FIG. 1 is a sectional view schematically showing one 

embodiment of a silicon carbide porous body of the present 
invention; 

FIG. 2 is a graph in which a contact length L 
(mm/mm 2 ) is plotted with respect to a value of a porosity e 
20 (%) in the silicon carbide porous body of an example of the 
present invention ; 

FIG. 3 is an electron microscope photograph of a 
silicon carbide porous body of Example 1 of the present 
invention ; and 

25 FIG. 4 is an electron microscope photograph of a 

silicon carbide porous body of Example 2 of the present 
invention. 



carbide particles 2, or between the surfaces of the silicon 
carbide particle 2 and metallic silicon 3 are the fine pore 
portions 6. In the present embodiment, the oxide phases 5 
are buried at least some of the fine pore portions 6. It 
5 is to be noted that the oxide phase 5 may be buried in such 
a manner as to seal all the fine pore portions 6. 

A volume of the portion in which any oxide phase 5 
is not buried in the pore 4 including the above-described 
fine pore portion 6, and that of the portion in which any 

10 oxide phase 5 is buried in the fine pore portion 6 can be 
calculated from a pore diameter distribution measured, for 
example, using a mercury porosimeter or the like. The 
section of the silicon carbide porous body 1 is 
photographed by a scanning electron microscope (SEM) or the 

15 like, and images photographed in a plurality of sections 

are analyzed. The volumes may be calculated as integrated 
values . 

Moreover, in the present embodiment, in a case where 
a total of lengths of portions with which the silicon 
20 carbide particle 2, metallic silicon 3, and oxide phase 5 
are brought into contact per unit area (1 mm 2 ) is "contact 
length L (mm/mm 2 )", porosity e (%) of the silicon carbide 
porous body 1, and the above- described contact length L 
(mm/mm 2 ) preferably satisfy a relation of the following 
2 5 equation ( 1 ) : 

L <s -1 . Oe+90 ... ( 1 ) . 

The above-described equation (1) is an evaluation 



plurality of sections in a thickness direction are 
subjected to computer image analysis. A length (interface 
length) of the boundary line is extracted using an image 
analysis method similar to an evaluation method in which 
5 bonding strength is judged between the silicon carbide 

particles 2 in the above -described predetermined porosity, 
and the length is approximately usable. It is to be noted 
that from a viewpoint that the silicon carbide porous body 
1 be obtained having high thermal conductivity and 

10 mechanical strength, the ratio of the total area of the 

portions with which the silicon carbide particle 2 and the 
oxide phase 5 are brought into contact is preferably 25 to 
50% with respect to the total area of the portions with 
which the silicon carbide particle 2, metallic silicon 3, 

15 and oxide phase 5 are brought into contact. 

In the present embodiment, the above-described 
alkaline earth metal is preferably strontium. Furthermore, 
preferably the oxide phase 5 is amorphous, the oxide phase 
5 contains all oxides (SrO, A1 2 0 3 , SiOJ of strontium, 

20 aluminum, and silicon, and a content ratio ( SrO : A1 2 0 3 : Si0 2 ) 
of the respective oxides of strontium, aluminum, and 
silicon in the oxide phase 5 is (1.0:0.1:1.0) to 
(1.0:1.0:3.0) in accordance with each substance amount 
ratio (molar ratio). 

25 By this constitution, the respective oxides are 

regarded as a ternary compound system, and an eutectic 
point is lowered. Accordingly, during firing, an oxide 
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added in such a manner that the finally formed oxide phase 
contains at least one type of the alkaline earth metals, 
aluminum, and silicon. When a plurality of types is added, 
the added amounts may be mutually different or equal. In 
5 this case, a forming auxiliary agent such as an organic 

binder may be added if necessary. It is to be noted that 
the silicon carbide particle or metallic silicon sometimes 
contains a micro amount of impurities such as iron, 
aluminum, and calcium, but may be simply used, or may be 

10 subjected to chemical treatment such as chemical cleaning 
and refined for use. When an amount of compound to be 
added is less than 1.0 part by mass in terms of the 
respective oxides (SrO, A1 2 0 3 , SiOJ , the strength of the 
obtained silicon carbide porous body cannot be sufficiently 

15 effectively enhanced. When the amount exceeds 10.0 parts 
by mass, the amount of the oxide phase formed by the 
compound is excessively large, therefore the firing 
contraction increases, and the porosity of the obtained 
silicon carbide porous body drops. For example, when the 

20 porous body is used as the filter like the DPF, the 

pressure loss excessively increases. It is preferable that 
strontium in the compound is contained in the form of 
strontium oxide (SrO) or strontium carbonate (SrC0 3 ) 
because the oxide phase can be efficiently formed, and the 

25 substance is easily obtainable and easily handled. 

Similarly, aluminum is preferably contained in the form of 
aluminum oxide (A1 2 0 3 ) or metallic aluminum. It is to be 
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flat face, the cut face may be appropriately polished* A 
plane image obtained by photographing the cut face using 
the scanning electron microscope (SEM) or the like was 
taken into a calculator including a personal computer (PC) 
5 using image take-in means such as a scanner. By a 

predetermined image analyzing method, the taken- in plane 
image was divided and extracted as the silicon carbide 
particle 2, metallic silicon 3, oxide phase 5, and portion 
(pore portion) in which any oxide phase 5 was not buried in 

10 the pore 4 including the fine pore portion 6 as shown in 
FIG. 1- When a predetermined image processing method was 
applied to a boundary among the extracted silicon carbide 
particle 2, metallic silicon 3, and oxide phase 5, a 
boundary line having a width for one pixel was extracted, 

15 and the total of the lengths per unit area (1 mm 2 ) was 
calculated as the contact length L (mm/mm 2 ). Obtained 
results are shown in Table 1 . A graph in which the contact 
length L (mm/mm 2 ) is plotted with respect to the value of 
the porosity e (%) is shown in FIG. 2. It is to be noted 

20 that a straight line in FIG. 2 was drawn based on a lower- 
limit value of the following equation ( 1 ) : 
L <; -1 .Oe+90 ... ( 1) • 

Moreover, a ratio (%) (hereinafter sometimes 
referred to as the oxide bonding ratio (%)) of a total area 
25 of portions with which the silicon carbide particles and 
oxide phase were brought into contact was calculated with 
respect to a total area of portions with which the silicon 
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CLAIMS 

1. A silicon carbide porous body comprising silicon 
carbide particles which are aggregates and metallic silicon 
which is a bonding material, bonded together in such a 

5 manner that pores are retained between the silicon carbide 
particles and/or between the silicon carbide particle and 
metallic silicon, 

characterized in that an oxide phase containing 
oxides of silicon, aluminum, and alkaline earth metal is 
10 buried in at least some of fine pore portions having a 

minimum distance of 10 yaa or less between the surfaces of 
the silicon carbide particles or between the surfaces of 
the silicon carbide particle and metallic silicon among the 
pores, and 

15 a ratio of a total volume (pore volume of the fine 

pore portion) of portions in which the oxide phase is not 
buried among the fine pore portions is 20% or less with 
respect to a total volume (total pore volume) of portions 
in which the oxide phase is not buried among the pores 

20 including the fine pore portions. 

2. The silicon carbide porous body according to claim 1, 
wherein the alkaline earth metal is strontium. 

3. The silicon carbide porous body according to claim 1 
or 2 , wherein a plane image obtained by photographing a cut 

2 5 face of the silicon carbide porous body cut with a 

predetermined plane is subjected to an image analysis 
process, and divided into a specified pore portion 




originating from the portion in which the oxide phase is 
not buried in the pore including the fine pore portion, a 
specified silicon carbide particle portion originating from 
the silicon carbide particle, a specified metallic silicon 
5 portion originating from metallic silicon, and a specified 
oxide phase portion originating from the oxide phase, and a 
relation of the following equation (1) is satisfied by a 
total length (contact length) L (mm/mm 2 ) per unit area (1 
mm 2 ) of a portion with which the silicon carbide particle 
10 portion, the metallic silicon portion, and the oxide phase 

portion are brought into contact on the divided plane image, 
and a porosity 8 (%) of the silicon carbide porous body: 
L <> -1.0e+90 ... (1) . 

4 . The silicon carbide porous body according to any one 
15 of claims 1 to 3 , wherein a ratio of a total area of 

portions with which the silicon carbide particle and the 
oxide phase are brought into contact is in a range of 10 to 
70% with respect to a total area of portions with which the 
silicon carbide particle, metallic silicon, and oxide phase 
20 are brought into contact. 

5. The silicon carbide porous body according to claim 4, 
wherein the ratio of the total area of the portions with 
which the silicon carbide particle and the oxide phase are 
brought into contact is in a range of 25 to 50% with 

2 5 respect to the total area of the portions with which the 

silicon carbide particle, metallic silicon, and oxide phase 
are brought into contact . 



6. The silicon carbide porous body according to any one 
of claims 2 to 5, wherein the oxide phase is amorphous, the 
oxide phase contains all oxides (SrO, A1 2 0 3 , SiOj of 
strontium, aluminum, and silicon, and a content ratio 

5 ( SrO : A1 2 0 3 : Si0 2 ) of the respective oxides of strontium, 

aluminum, and silicon in the oxide phase is in a range of 
(1.0:0.1:1.0) to (1.0:1.0:3.0) in accordance with each 
substance amount ratio (molar ratio). 

7. The silicon carbide porous body according to claim 6, 
10 wherein melting temperatures of the oxides (SrO, A1 2 0 3 , 

Si0 2 ) are in a range of 1000 to 1400°C. 

8. The silicon carbide porous body according to claim 6 
or 7, wherein melting viscosity of the oxide phase is lower 
than that of metallic silicon. 

15 9. The silicon carbide porous body according to any one 

of claims 6 to 8 , wherein a ratio of mass of the oxide 
phase is in a range of 1.0 to 10.0 mass% with respect to a 
total mass of the silicon carbide particle and metallic 
silicon. 

20 10. The silicon carbide porous body according to claim 9, 
wherein a ratio of mass of the oxide phase is in a range of 
4.0 to 8.0 mass% with respect to a total mass of the 
silicon carbide particle and metallic silicon. 

11. A honeycomb structure comprising: the silicon 

25 carbide porous body according to any one of claims 1 to 10. 

12. A process for producing a silicon carbide porous 
body, characterized by: adding, to silicon carbide 
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particles and metallic silicon, compound containing 
strontium, aluminum, and silicon in a range of 1.0 to 10.0 
parts by mass in terms of oxides (SrO, A1 2 0 3 , SiO z ) with 
respect to a total of 100 parts by mass of the silicon 
5 carbide particles and metallic silicon to obtain a raw 
material; forming the obtained raw material into a 
predetermined shape to obtain a formed article; degreasing 
and thereafter firing the obtained formed article; and 
burying an oxide phase containing the respective oxides of 

10 silicon, aluminum, and alkaline earth metal in at least 

some of fine pore portion having a minimum distance of 10 
\xm or less between the surfaces of the respective silicon 
carbide particles or between the surfaces of the silicon 
carbide particle and metallic silicon among the pores 

15 formed between the silicon carbide particles in such a 

manner that a ratio of a total volume (pore volume of the 
fine pore portion) of portions in which the oxide phase is 
not buried among the fine pore portions is 20% or less with 
respect to a total volume (total pore volume) of portions 

20 in which the oxide phase is not buried among the pores 

including the fine pore portions to obtain the porous body 
having a porous structure. 

13. The process for producing the silicon carbide porous 
body according to claim 12, wherein a type and/or an adding 
25 amount of the compound containing strontium, aluminum, and 
silicon are adjusted in such a manner that a content ratio 
(SrO:Al 2 0 3 :Si0 2 ) of the oxides of strontium, aluminum, and 



silicon is in a range of (1.0:0.1:1.0) to (1.0:1.0:3.0) in 
each substance amount ratio (molar ratio), the oxides being 
contained in the oxide phase constituting the porous body 
having the porous structure obtained by the firing. 
5 14. The process for producing the silicon carbide porous 
body according to claims 12 and 13, wherein an amount of 
the compound to be added to the silicon carbide particles 
and metallic silicon and containing strontium, aluminum, 
and silicon, converted into the respective oxides (SrO, 
10 A1 2 0 3 , SiO z ), is set to a range of 4.0 to 8.0 parts by mass 
with respect to a total amount of 100 parts by mass of the 
silicon carbide particles and metallic silicon. 



